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Computations
In the computations reported in the main manuscript, the molecular geometries of the ground electronic state were optimized using DFT with the B3LYP functional 1 and 6-31G** basis set.
Vertical excitations were then obtained from single-point TDDFT calculations on these geometries, using the CAM-B3LYP functional and 6-31G** basis 2 . Here, we compare these results to those obtained using the M06HF and PBE0 functionals in single-point TDDFT computations on the same geometries within the same 6-31G** basis set [3] [4] [5] [6] . Comparisons are also made with INDO theory. All DFT and TDDFT calculations were performed using GAUSSIAN09 7 and include the effects of the methanol solvent through the Polarization Continuum Model (PCM) 8 . INDO calculations were performed using a direct singles configuration interaction method that includes excitations between all molecular orbitals 9 .
Solvent was not included in the INDO computations.
The predicted absorption wavelengths (Table 1) are plotted against the experimental observations in Figure S1 . The correlations are significantly better for CAM-B3LYP than for the other methods. 
Method

Fluorescence Quantum Yield Data
Quantum yields were determined as described in the Materials and Methods section based on the raw data shown below in Figures S2-S4. All samples were excited at 470nm. 
Dye binding affinity to soluble FAPs
In order to determine the fluorogen binding affinity to the protein K7, an initial range finding assay was performed to estimate the concentration at which half of the dye or protein is bound. This concentration was used in the subsequent K D assay as described in detail in the Materials and Methods section.
Range Finding Assay
TO-CF 3 [K7] ≈ 5nM CH 3 O-TO-CF 3 [K7] ≈15nM Figure S5 . Range-finding data for TO dye family and protein K7. Inset shows estimated protein concentrations when approximately 50% is bound. Samples were excited at 490 nm and emission was monitored at the  max for each dye. (TO = 520 nm; CH 3 O-TO = 536 nm; TO-CF 3 = 536 nm; CH 3 O-TO-CF 3 = 552 nm).
K D Determination for Dye and Soluble Protein K7
TO (K D = 2.14 nM) 
